This report shows that the combined emissions of mercury from major point sources of mercury . in Florida decreased from about 4.8 short tons in 1994 to 1.3 tons in recent years. A similar reduction of mercury emissions was reported by Florida DEP for south Florida where the Everglades Park is located: Point sources of emissions decreased from a high of 3.4 short tons (3,100 kg) of mercury in 1991 to 0.22 tons (204 kg) in 2000. The Florida DEP study of the Everglades also showed that the mercury concentrations in largemouth bass and in great egret nestlings decreased by a factor of six between 1991 and 2000.
On the other hand, our analysis of 330 sets of weekly mercury deposition data, obtained by the Everglades station of the national Mercury Deposition Network (MDN) showed that the annual average deposition in the Everglades did not change significantly from December 1995 to January 2004. Two other interesting findings were that 73% of the total mercury deposition during those eight years occurred in the high precipitation season, between May and October; and that 40% of the weekly samples taken during this eight-year period represented only 3.8 % of the recorded total deposition of mercury.
This paper examines the reasons why the substantial decrease of local and regional point sources of mercury emission has not affected substantially the local deposition rates. A likely answer is that climatic conditions in Florida, 11 associated mainly with the warmer months and higher rates of precipitation and evaporation, have a large effect on a) re-emission of previously deposited mercury and b) co precipitation of global mercury from the atmosphere. This may also explain why Florida, where the present annual rate of mercury emissions from coal-fired power plants (in kilograms per square kilometer) is one fifth that of Pennsylvania, has mercury deposition rates that are twice those reported by MDN for Pennsylvania.
Introduction
As mercury emissions of waste-to-energy plants have decreased from nearly 90 tons in the eighties to less than one ton in 2003, mercury emissions from coal-fired boilers have attracted the attention of EPA. This subject is discussed in another paper in these Proceedings (Themelis and Anid, ref 1). In its arguments against the imposition of MACT regulations to the utilities, the Electric Power Research Institute (2) and others have focused their arguments on Florida and on the differences between mercury emissions of coal-fired and waste-to-energy power plants. It is interesting that Florida became the center of discussion on mercury emissions from coal-fired power plants because much less mercury is, and has been, emitted in this state than in some other east coast states. For instance, the 1997 EPA Report to the Congress on mercury (3) ...
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Number of weeks from December 1, 1995 Figure 5 . Measured mercury deposition rates in Everglades (MDN station FL 11) Another finding was that the 73% of the total deposition occurred between May and October, i.e. in the warm season where most rain precipitation and also volatilization from soil and water occur; also, 40% of the weekly samples represented only 3.8 % of the total deposition of mercury. The average annual deposition of mercury (weekly average multiplied by 52) during the eight-year period was 25.3 micrograms per square meter and ranged from a low of 19 micrograms/m 2 in 1996 to a high of 34 in 2003. As illustrated in Figure 5 , the weekly deposition rates, expressed in terms of annual deposition, ranged from a fraction of one microgram per square meter to a high of 216 micrograms.
All these facts indicate clearly that mercury deposition rates, at the present time are not a function of local point source emissions in Florida.
To add to the puzzle, as was mentioned earlier In seeking an answer to the above puzzle, it is necessary to consider the major flows ("fluxes") of mercury between the soil and waters of Florida and the atmosphere. These are illustrated in Figure 7 (8) who estimated that natural (i.e. pre-industrial) terrestrial emissions amount to 1000 metric tons of terrestrial emissions. Re-emissions from previously deposited mercury (called "evasion" in Figure 7 ) were estimated at 2,000 metric tons and are mostly due to past anthropogenic activities. In contrast to point sources, re-emissions are dispersed sources and apparently are abundant under the soil and climatic conditions of Florida. Gustin and Lindbergh (9) have reported that emission of mercury from soil increases after precipitation has occurred. Slemr and Langer (10) found that Incident solar radiation also enhances mercury emissions from soils.
Mercury in the atmosphere
Mercury in the atmosphere exists mostly as metal vapor (HgO; ref. 10, 11) and its residence time ranges between 0.5 to 2 years (12,13): Gradually the Hgo oxidizes to mercury ions (Hg++) that bind with oxygen, chlorine, and other elements and dissolve in water droplets or [4 attach to dust particles, that later deposit on land and water. In the presence of water and organic carbon (e.g., in organic detritus and river sediments), mercury ions can be reduced to mercury metal or to water-soluble, and also volatile, dimethyl mercury ([CH3] As of 1994-1995, the principal source of mercury emissions in the U.S., excluding landfills that are dispersed sources and thus very difficult to quantify, was the combustion of coal and solid wastes; they emitted to the atmosphere a total of 125 metric tons of mercury per year, or 86.9% of the total reported by EPA; the remainder was due to mercury emissions during chemical production (3) . Due to increased awareness of the environmental impacts of mercury emissions and to EPA regulations, the consumption of mercury in the U.S. economy decreased from a high of 3,100 tons in 1964, to less than 400 tons/y by 2001 (Figure 9 , 24). Other developed nations also reduced drastically their use of mercury. For example, consumption of mercury in Japan decreased from 510 tons in 1985 to only 24 tons in 1998 (24). Sznopek and Goonan (14) showed that the 1990 global production of mercury decreased from nearly 5400 tons in 1990 to 3,300 ton by 1996. Other developed nations followed the same path and by 2000 global production of mercury had been reduced to 1800 tons (Figure 10, ref. 15 ). "Dry" deposition of mercury vapor occurs when the concentration of mercury in the air close to the surface is relatively high with respect to the vapor pressure of mercury at the surface temperature, or in the form of mercury attached to settling particles of dust. However, most deposition takes place via wet deposition of oxidized mercury, i.e. mercury compounds washed out of the air by precipitation (13, 16) . Table 2 (13) shows several observations of annual wet deposition. The measured levels of annual deposition have ranged from a high of 40 micrograms per square meter at Kobe, Japan, to a low of 3 in Northern Norway and the tropical Pacific Ocean. Bergen (13) reported that the ratio of observed deposition rates of mercury have ranged from near pre-industrial levels to six times the pre-industrial level. As mentioned earlier, the average annual rate of mercury deposition at Everglades in 1996-2003 was 25.3 micrograms per square meter, i.e. close to the 1992-93 data for Florida in Table 2 . 
Conclusions
The data presented in this report show clearly that in the last fifteen years point source emissions in Florida have been decreased by an order of magnitude. Also, field studies in south Florida have shown that there is a gradual decrease of mercury in fish and bird species. However, the measured rates of mercury deposition in Florida have not decreased, as would be expected.
It is speculated that the reason for this anomaly is that, as of yet, the reduction of point emissions has not had a significant impact on 16 a) seasonal local re-emissions and re deposition of mercury, and b) seasonal precipitation of mercury from the global atmosphere in zones with the climatic conditions of south Florida.
The decrease of mercury in fish and bird species may be due to the fact that uptake of mercury is not a function of temporal deposition but of gradual depletion of mercury accumulated over the years. It is hoped that the puzzle highlighted in this paper will stimulate additional research on this issue.
